Objectives. The aim of this study was to estimate out-of-pocket expenditures incurred by individuals with HIV in the Dominican Republic. The study utilized different definitions and components for these expenditures and differentiated the results by wage ranges. Methods. Data was obtained from an in-person survey of people living with HIV. The study was developed and implemented in collaboration with Dominican grassroots organizations and networks of people with HIV, through a process of community-based participatory research.
This growing pressure to use domestic resources in the Dominican Republic, coupled with a health system supported mostly by direct payments made by households (6) , creates a risk of increased out-of-pocket (OOP) expenditures to pay for access to HIV care. This could deter access and adherence to treatment and health care services for persons with HIV (7) (8) (9) (10) (11) (12) (13) , in a country that already has important gaps in terms of antiretroviral therapy (ART) coverage (1) .
Considering the potential impact of OOP expenditures on health and financial outcomes for individuals with HIV, policy discussions should take into account both public spending and private spending. However, the lack of information about the latter often hinders such discussions.
The aim of the study was to estimate OOP expenses incurred by people living with HIV (PLHIV) in the Dominican Republic and to analyze the characteristics of that spending for different groups of that population, especially across different wage ranges. Primary data was gathered using a community-based participatory research (CBPR) design. This data allowed us to develop a broader understanding of HIV care and treatment costs in the country, to be used as evidence to support national policy discussions as well as to serve as an advocacy tool for communities and individuals with HIV.
METHODS

Community-based participatory research design
The Dominican research project was implemented between July 2014 and June 2016, applying a community-based participatory research (CBPR) design. In CBPR, researchers partner with community members, bridging both worlds' expertise through shared knowledge and capacity-building (14, 15) .
The project was led by two advocacy groups, with oversight from a steering committee. The advocacy groups, AID FOR AIDS and the International Treatment Preparedness Coalition, work on access to HIV care in the Dominican Republic (among other countries). Members of both organizations were involved in the core project team, working in close collaboration with an experienced external researcher. All members of the core project team worked collaboratively to develop a survey for use among individuals living with HIV.
The steering committee was composed of community treatment activists as well as officials from United Nations agencies, the Pan American Health Organization (PAHO), and the Dominican Ministry of Health. The steering committee provided guidance regarding the study design and data collection.
Grassroots organizations, including networks of PLHIV, female and male sex workers, and transgender women, were invited to participate in a two-day workshop in May 2015. The first day of the workshop included a capacity-building component focused on how to conduct CBPR, as well as participatory sessions to review and validate the survey questionnaires and the data collection implementation strategy. After these meetings, small changes were introduced (use of colloquial language, additional response options, different ways of framing questions). The second day focused on training participants in survey methods, such as interview skills, research consent and ethics, and sampling selection strategy. The workshop was followed by a pilot study in a health center in the country's capital, Santo Domingo.
All the participants who completed the entire workshop were invited to collaborate in the data collection process. The pilot study and the data collection process were supervised by two members of the AID FOR AIDS Dominican Republic office, who were present during the entire workshop and received additional training as supervisors. Approval for the study was obtained from the Dominican Republic's National Council on Bioethics in Health (CONABIOS) on 10 March 2015.
Survey design
In October and November of 2015, a cross-sectional survey was conducted among 191 individuals with HIV in the Dominican Republic. ART is currently free of cost in the 72 public HIV treatment and care units around the country (16), as well as in private pharmacies. For this study, 9 public and private nonprofit HIV treatment and care sites were selected in and around Santo Domingo. Private for-profit providers and pharmacies were excluded, given their limited role in HIV treatment in the country. Selected sites were purposively chosen to reflect different geographic locations and size (in terms of total number of HIV patients). Only sites serving more than 100 ART and pre-ART patients per year were included in the study.
At each site, an average of 20 individuals responded to a short interview (< 30 minutes). Participants were randomly selected out of all HIV patients who met the following criteria: a) have a confirmed HIV infection, b) be over 18 years old, and c) be currently enrolled in ART or pre-ART services or have been enrolled within the last six months prior to the interview.
Interviews were offered at the end of the individual's visit at the HIV-care site. The trained community-member interviewers used printed questionnaires to interview study participants. Interviews were conducted in a private space to respect the participant's confidentiality. In compensation for their time, survey respondents received 860 Dominican pesos (RD$ 860) (equal to US$ 18.90, as of November 2015). At the end of every day, the community-member interviewers entered the collected responses in an Excel database. A supervisor later cross-checked the database against the printed questionnaire, to eliminate any data entry mistakes.
Questionnaire instrument
The survey questionnaire used with the PLHIV interviewees included a mix of multiple-choice and binary questions, as well as an open-ended comments section. The information collected focused on four themes: 1) basic sociodemographic characteristics, including gender, age, education, and health insurance status; 2) health status and general HIV services utilization, including the time since HIV diagnosis, current antiretroviral treatment, and reported adherence to treatment; 3) the current visit to the HIV facility, including its primary purpose and OOP expenditures for this visit; and 4) OOP expenditures associated with various expenditure categories related to HIV treatment and care in the preceding 6 months (except for inpatient HIV care expenditures, which were captured for the preceding 12 months; those inpatient expenditures were captured over 12 months in order to facilitate recall).
Data analysis
All the data collected was merged, cleaned, and analyzed, using Stata software. The analysis included statistics on the mean OOP payments made by the survey respondents during the preceding six months and for the current visit; the distribution of OOP payments among expenditure categories; and wage ranges.
The study coauthors made several important choices during the analysis. One decision concerned the data collected, which allowed for an analysis of health expenditures for the current visit and the last six months. Both pieces of information are interesting, but they present a trade-off between accuracy (no recall bias) and representativeness of an individual's "average" expenditure. Therefore, we used both pieces of information to present different calculations related to the financial burden of obtaining HIV treatment in the Dominican Republic.
Similarly, we coauthors made an important decision related to which categories of OOP expenditures should be included in our calculations. The World Health Organization (WHO) and the Organization for Economic Cooperation and Development (OECD) define OOP expenses as direct payments made by individuals where insurance does not cover the full cost of the health good or service, including cost-sharing, self-medication, and other outlays paid directly by private households (17, 18) . For this study, OOP expenses for HIV services included drugs, health care services, lab tests, and medical supplies. However, based on discussions with advocates and community members, items such as transportation and lodging costs were also explicitly included in the questionnaire, because previous evidence and our CBPR design suggested these could be significant barriers to health care in the Dominican Republic (19) . Consequently, results are presented for OOP health expenditures and for OOP health expenditures plus lodging and transportation, as a way to capture the "total cost" of receiving treatment, in line with models of spatial competition (20, 21) .
Finally, although most calculations are presented at the aggregate level, others were categorized by wage ranges in order to explore potential income inequalities in paying for HIV treatment in the Dominican Republic.
One important limitation of the data is that neither income nor expenditures were collected as specific numbers; instead, ranges were used. One of the challenges with CBPR is resolving potential trade-offs between methodological choices to increase the study's validity and incorporating the communities' interests and concerns (22) . In this case, an important role in the project-administering the survey questionnaire-was carried out by community-member interviewers. Since they were interviewing peers, information on income was considered sensitive, and wage ranges were used. This poses a challenge for expressing the OOP expenditures as percentages of either the total income or total expenditures for the individual. In order to overcome this problem, wage ranges are presented instead. All numbers are expressed in U.S. dollars as of November 2015, with the exchange rate of US$ 1.00 = RD$ 45.4 (23) .
Written consent was obtained prior to all interviews. The consent form described the study goals, stated that participation was voluntary, and explained the strategy used by the research team to guarantee data anonymity.
RESULTS
Descriptive statistics
Descriptive statistics for our study are presented in Table 1 . The sample was balanced between men and women, with a large majority of respondents classifying themselves as heterosexual. The sample also split equally between those who were married or living together and those who were single. The respondents' mean age was 38.9 years. The sample was distributed closely among people with low (less than primary completed), medium (primary completed), and high (secondary completed or more) educational attainment. Study participants had been diagnosed with HIV for a mean of 7 years and had started treatment a mean of 6 years prior to the interview. In terms of antiretroviral treatment, 97.1% of respondents said they were receiving antiretroviral treatment at the time of the interview. The average number of comorbidities reported in the sample was 0.9. Half of the interviewees said they had health insurance.
Almost 60% of the respondents said they had a mean monthly wage of US$ 110 (RD$ 5 000) or less, while 29.8% of the sample said they had no wages at all. These earnings are low compared to the average monthly income per capita of US$ 338, as calculated by the National Statistics Office (ONE) (24) . More than 75% of the sample reported living in a household with an average income of US$ 442 or less. Finally, people reported traveling an average of 20 kilometers to access their HIV center.
Overview of out-of-pocket expenditures for the preceding six months and the current visit Expenditures from our survey were large, considering they included only HIV-related costs and were only based on individual expenditures, while the Dominican DHS presented statistics at the household level. When including other costs incurred in obtaining treatment (transportation and housing), expenditures reported by the survey participants for the preceding six months increased to a mean of US$ 181 and OOP expenditures for the last visit reached a mean of US$ 10. The large fraction attributable to transportation and housing in the last visit is mostly explained by the fact that most people reported positive expenditures for some of these items, while the percentage of the sample reporting positive expenditures for other items was lower. Table 2 shows that survey participants with no wages reported mean HIV-related OOP expenditures of US$ 29. Expenditures generally grew with wages. It is important to note again the difference between using individual wages versus household income. The people reporting no wages still had expenditures. That meant that despite having no wages, the participants still had a source of funds (e.g., assets, other household member's income) that allowed them to pay for OOP expenditures. However, when looking at the share of wages devoted to HIV spending, OOP payments appear to be regressive. That is, people with lower wages used a larger fraction of those funds to pay for their HIV treatment. This regressivity was also found when looking at OOP payments as a proportion of total expenditures.
The numbers reported for our survey had limitations, including the use of individual wage ranges instead of household income. Therefore, the numbers should be interpreted with caution. However, the estimates are useful, since they provide an order of magnitude and reveal an interesting trend.
A similar pattern exists when comparing our results with national health expenditure data from the DHS survey. The DHS survey found that Dominican families' health expenditures as a share of income decreased as income rose, with the share being 35.9% for households with an income lower than US$ 110 (RD$ 5 000) and about 13.0% for higher income categories (25). The results were similar when considering households' transportation and housing expenses. Adding these costs increased the estimate of the share of wages devoted to obtaining HIV treatment, but more importantly, also increased the regressivity. For people earning over US$ 110, the additional costs entailed an increase of about 2 percentage points in the ratio of OOP expenditures to wages. For those who made less than US$ 110, these costs produced an increase of almost 10 percentage points.
Finally, just as nonhealth costs proved to be important when accounting for the total cost of receiving HIV care in the Dominican Republic, nonmonetary costs should also be considered. When discussing access to treatment, an important factor to bear in mind is time. No clear relationships emerged between wage ranges and time spent traveling to and waiting at the HIV facility. However, all groups reported waiting and traveling times close to three hours, representing a significant loss of productivity, especially for those with lower wages (Table 3) .
Distribution of out-of-pocket expenditures in the preceding six months Figure 1 shows the distribution of HIV-related expenditures for the preceding six months. As discussed before, using the expenditures from the last visit is complex since several respondents reported zero expenditures in many categories. The leading expenditure category was drugs and vitamins (totaling 35.7%), which was similar to results found in studies of OOP expenses in South American countries (26) . Together, housing and transportation represented 15.4% of the total expenditure, which was more than the costs of some other expenses, such as drugs and tests. Table 4 shows that the distribution of OOP payments by expenditure category differs among people with different wages. In terms of the percentage of their total HIV-related OOP expenses, higher-wage patients spend proportionally more on inpatient and outpatient care, while those with lower wages spend proportionally more on health products and transportation.
DISCUSSION
To our knowledge, this study is the first ever to collect such detailed information regarding patterns of private spending associated with HIV care and treatment in the Dominican Republic. Its findings provide a better understanding of the sociodemographic characteristics of people with HIV currently enrolled in care, as well as the level and distribution of their OOP expenditures.
It is also important to note that the study proposes a different approach-community-based participatory research-that can be used to draw lessons about the benefits and challenges of involving and empowering communities in research. We hope this experience will encourage more researchers to work for and with communities in the future.
The Dominican Government tries to provide HIV treatment free of charge. Nevertheless, our study reveals that PLHIV in the country still spend a large amount of money on items related to their HIV treatment, such as nutritional supplements and transportation to and from health facilities. Furthermore, these additional expenditures are not evenly spread across our sample. The regressivity of the OOP HIV expenditures shows the importance of focusing on barriers to access and of considering social needs and the social determinants of health in health care costs, particularly when thinking of low-income patients.
These findings are relevant for two key reasons. First, the results highlight the need to adopt a holistic approach to HIV expenditures when discussing shifts in HIV funding for (27, 28) . Furthermore, such data is often not even collected by national authorities due to the lack of resources, leading OOP outlays to be "invisible" in national policy discussions. Our results show the relevance of considering these items in order to capture the "full cost" of receiving treatment. Similarly, it is also important to bear in mind the opportunity cost of obtaining treatment-as measured in terms of time spent-as a potential factor when thinking about barriers in access to health care treatment. Second, our results show the high heterogeneity found in OOP expenditures among individuals with HIV in the Dominican Republic. The study clearly indicates that some groups are more vulnerable than others to incurring high levels of expenditures when accessing HIV treatment. Such granular analysis can provide insights beyond health spending, such as reasons for lack of adherence and retention. Since these findings were developed in close collaboration with grassroots organizations in the Dominican Republic, they can be used by both policymakers and communities themselves to design programs and initiatives specifically targeted to addressing these additional barriers to care, such as by developing transportation voucher programs or additional financial support for nutritional treatment, as is being done in many countries.
Limitations
This study had several limitations. First, there was a potential for recall bias, especially with regard to expenditures in the preceding six months. This limitation was partially addressed by using two types of spending-current visit and last six months-to capture different dimensions of HIV-related expenditures.
A second limitation was the lack of information on income and expenditure. Using wage ranges allowed some descriptive analysis but limited other analysis to better understand the sources of differences in OOP spending among different groups in the country. As stated before, results must be interpreted with caution-particularly when comparing them with other estimates-given the differences arising from the unit of analysis, individual wage versus household income, especially when looking at the results for participants with no wages.
Third, due to budget and logistic constraints, the number of facilities selected was limited and their selection made purposively. Consequently, the results are not statistically representative of the Dominican reality. However, the information presented is valuable as it gives, for the first time, an estimate of the financial burden faced by PLHIV in the country.
Finally, our sample only includes individuals with HIV already accessing HIV treatment and care. In 2017, UNAIDS estimated that 68% of individuals with known HIV were then on ART (while only 77% of all people with HIV knew their status) (4) . For the remaining 32%, it is unclear if HIV expenditures play a role in not accessing health care. Consequently, these results might underestimate the impact of financial barriers in accessing HIV care in the Dominican Republic.
Conclusions
This study has shown that OOP expenditures still represent a significant burden for PLHIV in the Dominican Republic, particularly those with lower wages. Regressivity in OOP spending should be considered when debating access to care. This is particularly true, given that some other costs-both monetary (e.g., transportation and lodging) and nonmonetary (e.g., time)-are unevenly distributed among participants. Ensuring that such expenses are part of an open, national discussion can ultimately guarantee effective access to HIV care and treatment.
This study is a concrete example of the use of CBPR in public health research. It shows that while community involvement can constrain the research process, it also presents clear opportunities for co-learning. Using CBPR can also facilitate the use of financial and cost data for advocacy purposes, as it facilitates research ownership by community-based organizations. Finally, and most importantly, CBPR can ensure that the voices and priorities of those most directly affected by changes in HIV funding can be heard.
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